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Detirmination of Stresses on Trvusses— 
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Character and Genera| Description 


The object of This Thesis is to invest- 
foarte the principals which Should really 
gevern the design and construction of 
Wooden roof trusses 

The stability of a truss depends 
mainly upon the jeomnts and so the 
fellowing investigation should-be-of 
welu.ce . 

Se ros, truss /s designed for a 
certain safe load which is a definile 
mee cent of the ultimate loacl. When 
mpe truss is 15 place +t ts not Known 
whether the truss acts as-awho/e -— 


or pipet or iy the manner of con stroc 
tion and quality of the materia(s 


mpake5S Ne part of the truss sTron9- 
er than another part | 

All trusses are designed fora 
load of 28000 pounds applied qt the 
Gp es Sten recess .b a pin So) He 

The maehine used will be the 
600000 pound Riehle machine 1h 
+he Mechanres Laboratory. 
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| Design of womt fie-t 


This joint made of 2-14 in-bolts, 1 stee] key,! steel 
hoop, 1 stee] andi cast iron plate 
Upper Chord:- Assume mee: LTP. ber 


‘ L 758 (es 
’ a tte it = -— — — = > 
L= 7.58' d= 6": 73 ae Se hS Say a 1S 


Unit Stress-L-L.y.P = F4O20 Ya» (Cambria) 


Factor Safety =S ; Allowable Stress = BOF au 


J 
Sect. Area = 48°" Stress= 468% = 48x 804-3859) 
Lower Chond:= Assume 6", 8° LLYN. P. Timber. 
PaaS = 44x+te0-5%600"= 36x /200 = $5000" 
Upper Chord — Allow. Str = 38,590™ 5- Act-Stress: 35,800" 
Lower Chord :— Ee n =45, Qoo”, is » =33,0001 
ees os fi timbers are 0.K. 
Pet (20%/n"= Safe Shearing Stress | 
Reems) Stress = (20x6"«/0" = 72007- Sey take te 
33 000% -7200%= 25,8007%=Stress left for bolts+strap: 
“Crushing en end by Key :~- Allows l000Wp | 
-Assume depth [Z"- Area= O75, 730", 685 *7 em -=het 
-Computatron Sp iselts:- Str--Allows (2,500 #7... tensile 
67,700*%= Stress paralie{ to bolts. 

67700 = 5.4% =bolt and Strap Area. 

12500 
-Area-root thread of If" Bolt= 1.39%" 
“Use 2-/lz' Bolts —- A= 2.627" 


“Use Strap -2"% 5" j- A= 2x2eFe 5%" 


SeTotal Area= 2.64+3 = 5.67 = Sufficrent 
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Desigy of Joint Nol (contd) 


TO obtain enovgh bearing area:— 


6 
masher for Golts- = % 677005 3I,4007%= Stress 
Bearing= 60° "%.02>7 + =.) Use-asher-9'xbx 


Washer for Strap= 67,700-31,¢00= 36, 300*= Stress 


36,3600 “ “ “ ee 
Peas 7 10 Ose a Washer :- 10" 6"« & 


Com bine - 2 “YaBhers-in-one !- 20"x«x G"x oe 


A- 1x" thread -upset on strap to tasten Tightly 
Crushing from lower plate - Allows /0007%7p" 


/3000 
Wee yx Gx 25> =/8,380 Jfress = 13000- (2.7 SOOG/ ae 
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Paco} 2:4= 79,200 2 tension in lower chord 


880x § x37-S5=165,000*%= stress timber should carrg 


79,202. 4g or lower Chord failed aire 
165 O00 
stress st would et Bans which ghows 
cros s-bending Took place. 

The bolts and strap were designed For 

Perse mate load, After Ke gave way 


there was = more stress than belts should 
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This joint made by all bolts carrying 
stress running outside of timber 

Jownt has 8RBolts; 1small bolt, steel plate 
and cast iron plate 

Upper Chord:-Stress= 3$S,800™ 

Lower T n = 33,000~* 


Str parallel to bolts = 8$,000%;- Allow St=/2,50G, 


5 lace = 687 = bolt Area- A=le bolts 0.89?" 

'2$5 06 

Use & -1Z" Bolts = Aveqe= ii? 

Comp- of Plates For [Searing Are a-Allow= 6007, 
8So0o0o PS i a“ n 

Bey =o = 28-6" Use 24% if x I"- St. PIE 

Depth of C.T- Plate - for Bending ~loment. 

42,500x%3-75 ~42,S00x%1.5 = 96900 


960S0 a = 
EOcoo 


d= 2-83 

So make Cli Plate 
36x /2"x% 3” 
a Belt and Lug on CI 
Plate assumes end 
chushing and shear 
on tim ber. 
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| Womtime 2 (Canta) 
6x6 x880x5 = !/!58 5007- tension lower chord 
| can stand 
Ss200Ox 2.5 = 76000” =< tension i, lower chord 
| wher it- 6roke 
De} lectison:— 


_ *#8fEL 488x145 x 1590, 000 x19 
— i = (aes 


f= 2276 = load at center Causing 


transvevse stress 


Me | CS aay A eo L 7 
S= == ecnr (ES Sere AT. pe. 'S " 
a ae 6x6" (a 
: T6009 xe * 
Pate tensiom= 7 sc - EA OCH? © 
mplee + 2765245657" = stress in extrema 


fibre 
8B8OxS= 4400 =y([timate tesron strength 
Beiewer. chord -~ailed by a combin- 
| ation of tensron » transverse stress 


| ( see cone! ¥sron) 
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| Design of-Joint- Nod: 


Jomt-13- similar -to-Joint-No-2 tk ceprT- 
bolts - run -thru-tim ber-in sted-of-odtside 
ther. 

-Joint has 8- q Golts,1 steely} CI Plate 
Stress parelle! to bolts = 88,0007 
8S99° _ €.8=Bolt Area :- A of \z'Bolt= O85: 


I2ASoao 
Ose ao Ms z Belts Se ey oe eee 


Comp-of Plates for Bearing — Allow= 6007/a-. 


F eS ©2610 j 
meee y= 25,.2 = 235-6" Use 24 "x6 "% 5" Plate. St. 
eee fate: | thycth. « 29 x6", 1" © -6d- 
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FAILURE OF JOINT No-3- 


Displacement 
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Beas 6 YZ. 2 = POE om = tensron- lowe rchordA 


S8Ox Sx 365 15 8,#00%. sfress- should he carried 
“, lower chord failed at - of what 

iT Shovld fail which Shows cross-bend- 
119° «~Feok place. 
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Joint NoS contd 


Tension= 1S8400* stress lower chord should SaPry 
72,600" - " 9 " e@avried 


Deft le etion:.~— 
>- f#845EL ° 4]Sx/.S$Il¥l,Seoacea,y (og 


£* (12.66%1/2)% 
= 23607 
S- a = 3550%p" 


S$ibre 
as 
B8B8oxS = FF00/% allowed tension /p" 
ie: 


“ lower Chord broke ny bending 
awa tension 


(see conclusion ) 
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| Design-°ef- Joint -No-F - 


This joint is better for pare and 
heavyier work than preceeding ypornts 
Joint will be made oF 2 large bolts 
2small bolts; 4 sma// Plates; 2steel-keys 
Shearing- Str =/20x% 6x 295= 21,240" 
Bearing-area= 2% 6" = /2R" 

aya" 2 108” 

yea 


21,2440 ue | 
Bee 965 Jo~ Allow Str = (000%. 


3BZo000-2129 0 = (i, 760" lett for bolts 
Stress parelle{ to boltss 30,0907 


ee 8 2.9 Bs bolt Area 
(QSa0 


Area a belts Eee, Zhea/tsz 2.672 sof fievent| 
Plates for bearing qrea -~-Al(low 6007/5" 
ooo ° 
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Pes Pyatfes =~ «fx 6 “xs 
pe 
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See. Se | 


The herinontal Con; p- as stress Transmitted 
from belts To tens:eon men ber by 
means. af stee{ — - 20" from end 


s\ an 


Pyeter | 2O xx Gs /2o- 4,400" 


Use 2°%2"x 6" Stee/| Key 
Bearing A= 2x (x 6s /2” 
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The results of these experiments 
Show thaTt anu of the Tested jomnts /s 
safe enough for practical Purposes, since 
the factors of safety qverage 2.5 
The results also show that ordinar 
ie leaf pine timber is not as stron 
et Tis 0s Supposed mo fies Hat spt S 
tim ber which 1S Called v long [eaf 
how Fuge ry TAs vieinity 
None of the joints Showed an 
Signs of failure wher the load for 
which They were designed Was 
reached 
hen trusses are de signed TO 
be Supported at the theoretica | 
pomts of Support TEENS should be | 
a Per orted wer <, (2) | am the true value | 
of the jomt Cannot he really | 
determined | 
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Cenclysion 
In the lower chord fransverse Stress 
existed and was,combinedl with 
tension, the cause of Some of the 
failures. The cause of the transverse 
Stress iss that the truss joints 
acted 4s aimee cl connections and 
hot as P69 joints. The other eavuse 
of transverse stress 1s that the 
trusses,thaT ts, Some of then ,could 
not be supported at the theoretical 
point s o + Suppor T 
The reason a@ Free end Fformul/[He 
Meee ased i454 the investigation ong 
fme transverse stress 15 that when 
the laad was applied ,the lower chord 
mime the curve of a yreeia Support 


pee oimpp ie bear. The reason of this 
curve is that, althovgh the ends tc 
feeeevor jess restrained, the load, | 
Causing The bending, RS applied 
Remagecenher of the beam, bot 
doe Shei ends. 
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Conclusion 

Lt. is- thought that if The point of 
Support had been faken at aq-eertain 
point Inside te Ber he theoretica ( 
Support, the bending Won a Mare 
become ero. 

Beha aug)- a1 <0 be that ae The 
Meee pad Seen rested om Flat 
Pear ts 7 SoOch-as- we woulcl find 
Peepraciice, and at a certain 
distanee fee mre the. end of tie tags, 
ct May Pettihat . the bending reorzegt 
would beeome gero. 

Vhith the conditions that we have 
1 the present series of fPesiTs 
it would have been €e, yee ¥ nano 
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Meat suvierse Stress as wef] as 
ten sion. 
Figured eer +ensron only - as 

in fere-going- work +he reduced 


seetion was 36" ,maKing- the - whole 
Se ctiem a.6"x 6" tim ber 


done 


Vow tating ia me A Trans ~-ers © 


Sar eis s , the aesr9n of +he Proper 
sige of timbers will be taken uP 


‘dole 


ictigitan tileatian TENORS NDNA ANE ANON 
Ls nen age EU NUNN ENTN UNE NENU NUN GUN 
SENG GSOSO SEO OSLO SOLES EL AASB A OOS 
KR KKK IVI CIDA SEMIS ESOS ASIN 
(CSUSORURANCRON DS OCONEE ANDRAS AOSTA 

| J CESSES O NSA ONO SANGO SONIA 


y 


7g 


5 27 iY , is 


HN > 
\ 7 =o 
HN aie 
ae 


a asta 
agg my 


Ta A 5 EN aNg AEN GE: 
UES ANTS 277K] RDO 
ROK OK OR OK KR Re 
ae Bie vim ek * * 


So RR Ee 
IS Hit Fis aK Ke OK 


AY ; 


Se a ath 
Rees 


ws 
S'S 


o % “% 


. 


pit 


as PN 


«a id an 
a i. Po o 
> el ee 
TT Po 
Paes) 


